. MBJB73331 

fNfWlMWSWIO ^3 MAR 2006 

m m m 

[0001] mmmmmm^imu m^-i^. s m^=^iyi>i^<Dmnm^mm:. ^ 

[0002] ti65feJ:t).«®MJEE«^-i^tb-C{i.£E«^<bm<^^^Stc»^Ufc»^MiEEm . 

[0003] ll|9{* . ^^5l5(^m^S®^^^^^.i:bTft«6<)3^^a^=>'X>'1^%^-rfe<^-e. M« 
^*:2ltF^gp«^?i22;^s^^{cla^$i^t:v^§o l^lfP«<S22«^«^*:2l^Mik^^{:: 

:Stifei#fl^)o 

[0004] mSAtt. =g65l5(D«SMlE«^^^^-r'bOT\ J±mfls:itF*1^m<S2>65^S(^^ 

S$i^rv^S;e»5. mSBtCi^-riptc, rt^mill2{t/Emfls:ilt^E£®^i*{;i(4?f^^ 
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2mm) . 

[0005] ^(DXottmmmmmm^i'i. s.mmitp^^mmi2^^^mmm^tix^^ 

^tbfi. iS70S4%. /■?^i^'>A30m»%^omfi5c(-*3V^T. @t@^1150°C. 

Wi^l220°CX^^^tt. PbZrO -PbTiO ;0^67'^5^ni^>;?7-f hM^-fb^^^fife 

3 3 

mW:(Do-h(DiEmi)^h'ku^W(^'^<Dm^^M^^'^^^t>^x^Wi-t^t\ v ^ 

[0007] tr;5-C\ i£^{ci*3V ^-C{a. /J^Mo/E«T^?5^^:3l— ^-r':fc:#/.eJBE;^jT{vi*3V ^-C:^^ 

#rF:5:m : ^MBg60-99522^^# 
#rF:S:Sfe2 : «i#PBS61 - 133715-^4^J# 



f 

3 

V 

[0008] w.mm^^m-r^nmMS.\^ii^mtLm^^mt-r^^^m.{^^m: 

^:ix\ p%^mm^ti:m.m.(Dm ^m-^t-r^tiib i^mmmit^^<'r^n^i, 
wh. mmmmmm'=Fi^m\^^ibtix^tim7omm%. ^<'7i:^j>>3om^% 

*/c. z(Dx^fj:mmMmmm^xiti. mmT^^^^—^t\.xmW}^^^t^ m 

mmmmmi^isi-^^m'f-m^t&(DnMtmp^i&\^±-d^^i!b(btix\,^fz^ 
[0009] ^^x\ ^mmn. mmj±. m!^tiTxj±mT^^^^—^^^mm^mmW}^^ 

[0010] :^mm(Dmmmmmm^i'i. f±mi^mtp^^mmt^^^mz.mm^rLxti:^mm 
. m^ir^\Humm(D-:fj(D(H^mmimmmi(Dmtsxmm^^mmi^mm^ 

Lxm. 
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»%)\ lbm^m(D^^m^M2(MM%) tVtlt^. 0<M1^15, 85^M2<100 
. Ml+M2= 100^«S-r5J;5{-^:e^i^/cwi:%^^i:i-2)o 

[0011] ^.^(DXoi^mm-^tifc^mmi^m^mm^mmm^x-i'^. p^^mmfDitmin.^ 

[0012] t.fc. m^um(D±^^mi^^^tx\ mm(D^^mi)mm^i^mti.ti:^ ^tz 
[0013] :^mm(Dmmw.}£mm^ii. vmm^mt^Nu pt. Pd, Rh. ir. ru, os(d 

x^^tthi^. p^mmm<Ditmi^^b^<x^^:iti)^^. mmmm^'txh. mm 
m^(D^m^nm-r^^t7!)^x^^o ^^(-^^ m^t^^(o±^^nm-t^^tx.m 
mT^^^=^—^mtLm:'$^'&it-r^^ti)^x^. miKm^^f\^fz.m%m'i^(Dm.m 

[0014] >iF:mm<7)mm^}£m.m^i^i3\, ^x, Hufsviiis^^M:5spt. Pd(D5-^'>^.?< 
thim^±x^^. ihm^mi^As. Au<Do-'bcp'ti:<thim}^±xh^^timi^v 

^A^^<x^^^t^^ib. mmmm^'txhs \^^mm^(D^^.^muir^^t^^x^ 
5o ^hiat. m^u^<D±^^mmi-^^tx\ BMr^=}-=^^—^m.&M^'^'& 



f 
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[0015] tti. yiF^m(Dmmmmmm^xit. mmhm^mi)^cuxh^z.tT!)^^h\^tif-^\^ 

o 

=^=^-'^mitLm^^'&it-t^^tf)^x^^(Dx\ m^m^^)^hfz.mmmk(D^mT 
[0017] ^/c. ^mM(ommm.mmm^\±. mm.^mtp^umMtifii^mz3^m^t\r^f^ 

^i!)^'^xm^ht^^tu-:Lt^(Dm=FmK p Kzxy).-k.^<, ^mMm^^w-^x^^ 
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[0018] i^fz.. :ifmm<Dmmm^^mM^x\t.. mm^uwm:m^-t^^mm.^mwL^ 

[0019] ^fd. 7!^mM<Dm^ms.mm^xii. mmp^^mm^ i^^mmm.mtthi^mm 

s.mTi!7^=^=^-i^m^-^^^^^t-t^^t^^x^^(ox\ m 
[0020] ^/c. m^^mmm^m^Phzro -Pbxio 7b^ib^j:^^T2'^^:h^mmtm^± 

3 3 

^^t-r^^ti>^x^^<Dx\m^m^mnf:iMimi^<DmmTi^^='.^-^^mm 
[0021] ^fc. ^^m(7)mmm}±mm^xi:i. mm}±mm-t^^y'^:fy^hm.mim^^ 

tx\ s.mT^'^^=^-i^m^M^^^^t-t^^t7!)^x^^(DX\.miKmmnfz.m 



[0022] ^fc. filEffm^^^^^PbZrO -PbTiO :^^ib>^J:^^r^y7.:U4hmm'{t!^^^^^t 

3 3 

[0025] ^^^^^(7)agMi±m*^(-*5v^T, mm^^mmim^^^-^t-t^mmut 
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[0030] */c, if.mf^(omMm.WMM=^\X. m^^%Wm^m\^^-^y^<r)m'^P.^ (°C) 
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[0032] -kti. :^mm(Dmmm}±mm'f-ii. mm^umm(Dm^immmmi^^mmi- 

[0033] ^m^commmmmm^xi-t. mmf^^mm^m^±^^ti.^-^^i^^-umv< 

[0034] ^(Dx^{zmi^-r^t. \H^mm<Dmnut^^mm(Dmm^t(Dmmt\mm^i^ 
m.wmmi^fc'o-r:^t\^^^tzmmt^^x^^(D^&5<^t7!)^x^^o 

[0035] o^«?, ^^mmt(Dmm^i&m(Of^^mm^m0.ir:bmmMn'<om(Dm^ti^ 

[0036] ^^mcommmmmm^xi-i. f^^mmi^j5:'^<{^^\^\ t^^mmmmu 
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[0037] ^f^. :^w^(Dmmm!±mm^-^i'i. i^^mmmmM^(Dmi:tm^^85mm%\ix 

[0038] *fc. :^mm(Dmmmj±mm^x\t. i^^mm^(D:ff'7:^m.'^im«mc^^m 

^^-r. ]}-m^msd.^^mmiz^mizxmmm'^'t^mz^\^^xh:^mmti 
[0039] *fc. ^^^^ (Dmmmf£m.m^xit. ^mm.m'^(D:ff^:^^^izmiti&hi.< \t 

So 

[0040] :^mM{m^mmmj±mm^xii. mmv^mmtmmf^^mmt(Dm^mz 
*5v ^T. mmtf^mmm(DmmM^^f)mm^^mmimwcvx:¥^yi:7u^jfm\^ 

WJ:t'^m<*,^i:t^X^^o 

[0041] *^pjoagMJEms^^{±, Hufa^ifpm<ic^jE«Mj^e^{;i;{f7^y5' 
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[0043] ^fc. *^pj<^iisM/dE«*^(±, m^d.^^mm(Dfr\-M^. ^m(D/^y^^^^i.< 
n^yiy^m(D±mmtmm^^fcmmi±^mMi}^hfj:^mm^mmmu^m^x 
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[0044] *fc, >iF:mm(Dmmmmmm^ii.mmmm^mmMimmi^^^^^m^^t 
[0045] ^/c, :^mm<Dmmmmmm^i-i. m^mm^mmm'=^(Dm^mm.i±n'^7!)m 

[0047] miA]:^^mi^m^mm(Dmmi^3(Dmmmmmm^coimmxh^o 

[I2I2B] HI 2A(0—^^^:kvx^-i-m^mxh^o 

m3Aw^m(Dmmmmmm^(omm:^mi^^\^^x. mm\z.m^m^i.f:L^<DWr 

m3c']:^^m(Dmmmmm.m^(Dmm:}jmiz.is\,^x.mm{^^mmm4^ifm\^ 

m4A-]^^m.m(D^mizmm\±mm^u^m^uc:^mmim^mmmj±mm 

"^^^■tmnmxh^^ 

m4Bm4B(Dm^mxh^. 
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m9m^(ommmm.^Uffat\^xr^m:^tmm=^'^y''^-f-(om^^7jk-rmnmx 



[0048] 1 • • 




2-- 




3-- 




4-- 




4b- 




6-- 




10-- 




31-- 




33-- 




35-- 




43- • 





[0049] ^^T. mm%^mi^^^:A^b. :^mmi^m^mmmm(DmmMmmm^{^o\^^ 

xnmz.mm-r^o 
[0050] mmcowmi. 

[0051] :^mM(Dmmi(DmmMmmT^^=:.:^—i^i-i^ miA, Biz^-tx^iz^ ^m^(Dj±. 
mmtmm(DfH^mm2t^^mzjmmL,xtj:^mfk&:ik<Dmmmot, t<Dm 
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[0052] . mmi^i(DmiaiP^^mB2:^^m^^xy^hi)^. ^(Dp^^mm2\-xm-^<^i^^j>> 
m<D^mmxm^^^tixisv. ^mmmi^m'^<Dmm^mQ-r^fzi^(Dmmx 

[0053] ^fc, He^lOOiaaSf^— ^*5#f3:^^30~500 Az m, SI^:^rRj<^*i30~200 

^mm^ia-x. mm^^tip^^Mm2i!)^—m:^^i^MM.m^mm^^x\^^^o ^<d^ 
^mm4tt. ^^^nrv ^^^p^^mm2i^}±.mm^mj±mMWz^^x^mtL^'^^ 

> m^m&^^^^^:rcmmm^^mii<mn■r^:}5mi>mm^^x\^^fz. M^w-mat 
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o 

[0057] :^mmmmixi±. m^m7i^/h^<-r^tM^. ff^^mmff)itm.m^^^b^< 

-r/j:t>-tb. p^^mm(Di:mifLm^4^^<i^x\^^mm(Dt&m^i&mi.fcmm^^ 
X.. ^^^m'f-\^^X'm±\^tzm^m^^mmi^-r^'^f)^i'iiM^m:i)^m-r^fc 
ibiz.\;f^^mm^^mw^<Dmtifz.untvx\^^^o 

*fc, f^^mm^m^xt^fz:i'irm^(o^0imi&<i^mL.x\^^^^tT!)m^vy^\ ^ 

^<D:^mtL.x=^:^/u^—^m<Dj^^^n^^fzisbizp^^mm(om^^m.m^ 

[0058] -^fc^ fH^mm(Dim7Lm^^b^<u *^-^mBmi^^^<-r^ia:i. mmunti^x 
it^gj5^c^^/J^$v ^m^m^^tti>ic^ mmts:mmmmi,^-r^:Lti!)^i^^^xh^o 

±mff&^^^. viim^mtihm^m^±^i^ti.x\,^^o ^/c. viim^mtihm 
^m%:^^^t-r^^^mmm-m^i^mtix\^^^^ti!}>ib. mmmtp^^m 
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[0059] ^UT, :i^mM(Dj^mix-i-ii^ib\^. m^yiim^m<o^^m^Mi , ib 

^^M(^'a^*^M2(Sft%)tbfci:#. 0<M1^15, 85^M2<100, M1 + 

[0060] ^^t:\ ihm^my!)^85mM%^m\z^j:^t. p^^mu2<Ditm7it^iz^<^£^. m 
'^mm2fp(Dihm^m(ommm^(D-^4^u-->3:y^nM-t^fcif>\z. ib^^M 

«*^^Oit^^4^[B]_h^-^i:5a^V^5^.T'^±. 90m^%^^JlJb99. 9fiS%i^;^T555$f^ 

^^.ttJ^^uv^ ^/c. $b^:lKv^i^^tt^*^?)2)#-g•{i92a»%iiJl_b98a*%i^A 

[0061] rt|fC^^12tt'<?)^Jl^:9-<^mfl:%^:^-rMl. M2(^EPMA (Electron 

Probe Micro Analysis) ife^t^J^^-^ff^^ife-eii^^T'^^o 
^fc. :^m^(Dp^^mm2^(D^m^^^\-X. VIII^^M;65Ni. Ft. Pd. Rh. Ir. R 

[0062] ^/c. 2^^^fe<^>?^^^il^^rt^m^^24'O^JRfife:^^i:. VHII^^mJi^Pt. PdCDoh 
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7i}^b. mmmm^'^xh. [^^mm2^(Dmm^mM-r^:iti^xt^o ^h\a-i. m 

So 

[0063] *fc. :^mm(Dwmi<Dmmmmmm^.xi^. m^mm p p Ag< p < <o Pd 

tzt^(Dm^^^<Dmxh<0. p Pdl±r^^mM2^^^<v-^^J^100%^^hti:^tiR-^ 

firi^mat. mmmmmm^(Dp^^mm2i:im\'^^iinx^tz.m7omm%. 

V ^^^t^m-ti^^ \ ^^t-^ HIS s mmf^L.xiz^ti:m.^:d^m^vfz.mm^'r^^ 
tx\ mmmmm<. m^^m<ommi!}^+^m^^t\^tz.mmfj:^^m.m2iz-r^ 

[0064] ^fc. ;*:^ife<^BIil<^aeMiE«m^J4. f^|fP«<^2(^^S^ a fi. a Pd< a 

u^i.tzt^(Dmm.mxh^o 
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*fc. l^g|5tt^^2{::^J!jp-f-^4S^M^^tt> PbZrO -PbTiO ;6^b7'iS^E2:7>.;^7 

3 3 

3 

33 
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[0068] ^cT\ p^nmM2^<om.m.(o-rfit\t. p^^mM2^m^-r^7tmtimm^ii'o 

umM2tmmmm\^f^^i^p^umm2tt^^mzm^^^xm. m^mtm 
ffiUTv ^f^\f '^nnmM2t^umMAm(oB.mm^\t.mti^i^^^fwx^^ ^5o 
?tf^t:i}i. ]±.mm2^K)h^l^■^'m(D>&.^^^mmmmm.t^x\^^^^ti)m'^^-^^\ 

(Dmm^^^x^^:.^^^^ts^m^•t^^tii^x^^::Ly)^h. mmwm^^x^. m 
wm2(D^m^nm-r^:LtfAx^^o . 
[0069] ^fc, ^wn<DnmmmmM^\t.^^m^^\'^\tmmmt^\i^fz.\%^ir\.]^±j)^hti 

[0070] :^mm(Dmmm}±mm^i-ii. ^T(Dx^i:i^xmm-r^o m^Jikmmmo^i'fm-r 

^fMz.-^-t. m7L\t. PbZrO -PbTiO /?)^b7'^5^o:7-^;^-1'h§y^^l::^^Oi±« 

3 3 
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[0071] iik\^. mK.\t. m-y<^i^^j>^^(ojH^mm^m^-r^^mnm^y<^yy-. ■57 

^\^x^(Dm^^)ml^^tl^:LttJ:<^m\z.^m^^.m^(D^n^mm\±^ 
, [0073] m^. pmmm(D^ui)^^'K\z.^m^nfzmmw-(Dmmzi^\'^x. mmi}mm\^ 

*Lv mtLxm.-^m^m^fz.m^yr^\^x\^ ^^ti^.:^^m^^i^^ ^xm.\^'^^-r'm-m^fm 
[0074] •^^:^mmz.. ^<^iy^-^ii^^xm^y:^mnj^^—^h^^m^. z-tv^ 

^tmisoymm t-$5^b. ^'^^(Dmt^^ii^hmi\'^i^^x\ jLoiBosb^s (965 
„ m^y^mw^^-^h^m\^^x^m^f:i^y—h^<D^<^i^-^~m.^i}^ 
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O 

[0075] 75^*3, HufB^;^^^#«1±-<-^hog£##tt?fi^{i. ^Wi^^^^^m^^U 
[0076] j§fe##tt?M^5700t:it)Siv^^-g-(:i{i, ^;^f7^^mtt-<-^h<^0*&5^oJ^^ 

[0077] — j^##tt?ag;6S55G'Cj;'9ii^&v p^umM2miv>t^n^wmA(o 

[0079] ^(d. iJ1"$Pmil4^ff^^Ufcft)t^a®^t:i0^v'i;=i-^=f A^f^lgStU-Cv^yrt 
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[0080] ^UT, V-h'f^^lffL'X—M(O^^mm4{;i0. l--3kVyjmn(D\K^mf£^mQ 

mmi^mmm^3ki^x-:>xi^^<^'(iLu^ih.{^x-:>xm:k.i-£^>^i^^^ 
*+««&-r5 g wjMmmnmM^tvxmm-r^o 
[0081] sx±(D^vi^m^^titimmmmmm^it. f^nmm2'p(D-^mm.f^mi!)Wnm 

Ibi^^Jl(^-^^»^M2M»%i:Ufc^#. 0<M1^15, 85^M2<100, Ml 
[0083] ^fc, ii>lii(Oj;5{-Pfi^^tLfc|i^Mi±m*^^{±. rtlEPm<^2cf'0:^Mm^#>^ 

[0084] ^fc, i^^_b(?Dj;^{^«j5fe$ixfc»^MjBE«^^f^. m^p^^mjm2^m^-r^^m 
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[0086] mmmmi±m^m^m^-r^mmi±mmm\-tmm^t:^wc^-\tfz.7r.v 

mmm^^^t-t7u-^^jik^:ii^fj:if(D^mm(Di^^xh^:Lti)m-^v\, \ 
mmi^m^m(Dm^^\' ^^^mi^-r^^^t^^x^. mmm^m^M<D^A.m^m 
:^^m(Dmmm&m.m^\'i^tihi^m^^^^h(DXi'itj:<.^mm(Dww^m 

\^'xmMi^fci)K ^mnxi-x. m:ntmm-t^mmi^-M(Df^^mm^mmi.xh 
[0087] *fc. ^±<DXoi>mm^tifzmm(Dwmi(ommmmmm-=F\-i. m:n-£. ^mm 
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[0089] mM(DWm2. 

[0090] ^mmmm2<Dmmmmm,T^'f-^:^-i^xi'i. ^mmm47!im^^^^t-r^ 

^bT. ^^mm2(Dmmu'p<Dmm&itm^x(%).mmutj±mu^ibfz 
[^^mm2^<Dmmmitm^z(%) . ^^mm4^(DmmMitm^Y(%)tvtit^ 

v\ ^tz. y^/Yt^o. 9^mx\-t. p^^wm2^<Dm(Dmi^^uwm4.^(Dmo:>m^ 

/Y-^n. i^m^^t. ^umm4^(Dm(Dmt^\HnmM2[:Lm^xmnmz.^pf^< 
fi^fztb. f^^mm4^m^Hn^wj^. fh^mm2t^^mm4{c^^x\^^^m 
m±<Dms:^wc^^{i^^j:<fj:<o. p%^mm2t^^mm4(Dm^3Mmtm<fj:'o. mm 
mEmTi^f-^=^—^<Dm^i^i}mT-t^fz}^xh^o 
[0091] zLti^zMi^x. p^^mm2(DmmM'p<ommMLitmt:x(%) , m^^^^ti^tzm- 
mMt^~^7.^^hfj:^^^mm4'p<Dmm&itm^Y(%)tvtzt^. x^ss, ruo 
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[0092] ^^{C, (^a5S^^2;5S^®WiEmt^d^b?'^'9. rt^«1124^O0Smtl:^^Z (% 

o z/Y-b^Q). 7^mx\±^ n^wm2^<r:>m(o^ii^^'^wm^(om:(omz.n\^x 

nmz.(i;^t^<ti^(Dx^ F^ai«ii2^^gpm^i4r^<^mt^iiaifetJc;ds/i,-^e</^i9> 
^mm2t^unm4(D^^^m.m^<f^^m'kii^^^^ 

iFPmis2(Diggpii£t!c^-a-LT*5'9. p^^m*i2(D2»m#^^;65^$^Si5mi^4(-^t{c 

m.. mmxmm^'^^m^\^is\'^xhr^^mmtf^nmm<Dm'^^x(Dmwf^ 
[0094] ^fc. *^iso?f^ii2-e(i. ^^mm4i-i3iik^m s iwit^?t^-r#?LK»mi$:^^b 
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[0095] ^<D^^mm4\t. mmmo(Dmmiz.^^m^m^L,x\^ ^^^tami^i^^ ^ 
. c mhs mmmo(Dmmizmiii\^±^umm2(Dii^^ti'Xi!AW^m^]^x:}s'o. mm 
moff)mmm(Dmmti:x^^m^m'^i.x\^^^o o^'o. ELm.m<Dmmia-xm 

[0096] ^^mm47!)^3'i!k7tm @ mm^^ji-r^iimmmi^xmm.^tix\ ^tj^^-ftn-^. m 
^ti:<fj:^(Dx\ ^^mm4(DmB'^^^mm4tfH^mm2(DmM.^^i!)^±x:'^m 
[0097] $^>{c. ^mmx\-t. 9vumm4^(D'^^mti^3o--7opm.%xh^^tiim-^\j^^ 

■iAT^'^z:.=^-^(Dwm\^^^x^^^^^:^sti \z.m^^M'\^. f^umM4i,mm.x 
vto^m^m^^^o -:^x\ i^nmm4^(o^mm^7owm%^y)i^^\^m'k\a^ 

^^mm4(DmKm^:k^<^:i<^xv.-^\ \ i^mm:mu-z.m^^umm4-b>mm^ 

[0098] ^e>(-. i^^wm4(Dmmwim^m'^^^^'7:^})y'rmtw^^^ir\^x\^^:Lti)m 

[0099] ^/c. ^^mm4\z.-^i^M^y^(omt.^ CC) i^^S<^2^1tg!oi-^#«*^ 

(omt^.*^. ^umm2^m^-t^mnM(r>mi^(D4/b^mx.^t. ^mmM4^ 
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[0100] ^bfd, ^^m.m4^m^-t^:ff^:^^^^mmi^ir^^ti)m-m^\^ \ 

fr(D;if7^Tii. mmmmmTi!^'^=^=^-'^<Dwmi^xox^]:^^jt^:fi^Mm.m4 

, mmmoimm-r^mi^. ^umm4tp^^mm2(Dm^^(Dnmtm^u m 

[0101] ^fc. Igl2^t;?|§l3t;i^-rj:5{-> mSl^iOc7)-(RiJffif-?f^^$ti.fc[HI^I^l:i/±mf^l 

m^tLX\^^:^^ti)m^i.\i\ \^^mm2miz.^i^f:Lmmi^u-i. m'o^oiH^m.m 
2miz.mu^titimmKJ:^wmi-^tK fH^mm2izi^-t^x\,^f£\,^mmmo(o 
ffi!)®#i£<^ffim#:i{-{t> rHumm2izmj£^m\^xhwm\^^j:\^^(Dx\ p^^s 

X7i^mm<^io(DmmHm^^^-r^it^ti^mmi^s(ow^xMfux^fj:\,^(D^^ 
[0102] i^tz. =^^hm^^. fH^mm2tvxis.y<^i^^M.ttm<Dm-y^^i^^^^^^m . 
. ^zt^m-^i.<. ^(D!±mi^i^m0.-t^um^. Pbzro --PbTio ^^^^tu 

3 3 
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iijfife:9-2rbTPb(Yb Nb )O.Pb(Co Nb )0\Rt/Pb(Zn Nb )0 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

X^m^'^Wj:J^mPFltVX\-i. mx.it. PbZrO -PbTiO <^±^^iU. giM^t 

3 3 

LTPb(Yb Nb )0,Pb(Co Nb )0 StJ^bCZn Nb )0 ^10~2 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

[0104] ^^mm^n. ^mW87~99. 5S*%i:s :^'^^fe^^O. 5~13M»%/i>^^7t^'9. 

m(Dmmti-±. ±i,^^^mm4'p(o:ffyp^^'^^^i.xm^vx\,^^o 0^19. iE« 

(ommt^Mmm4.t(Dmia-i^m4aiim^^thx^^^o ^tc. ^^mm4'pi^h^ 
m^aTb^^m^^^ti. :itn^x'o. ^mmm47!)^^iimmmm^^m^tix\^^^. 

[0105] t-fc. ^^mm4n. mmmf±mT^^^:^-^(Dwmi^i:^x^\^^jjt:^ti^-t'7^ 

[0106] if^mz.w^^mmmm2(DmmmBMT^^=^=^-^\t. mMmm\(omm 
m.m.mT<7^=^=sL-^tw\mz.m:m.'t^^ti)^x^^. 
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[0107] ^-f , mmo^^mitmmi^i^x. mmmo^imi-?>o 

;tf^. PbZrO -PbTiO <lr^^5^,tU. iUfife^^-irUTPb (Yb Nb )0 , Pb(Co 

3 3 1/2 1/2 3 1 

Nb )OS.tKPb(Zn Nb )0 ;SrlO~20mol%-^J^^ii:fc$tJ|Sl-^lE«<i|s:i 

/3 2/3 3 1/3 2/3 3 

[0108] ^fc, rtl35S^2^?|^^i-5/cat)<D#mti-<— :^hl-^ip-r5idEmW(i±tt-fer^5:5' 

[0109] t^. OT^*:iO{i. JzlSiS?fe{Cj:orf^m^HSt>cDt:i|5S^$iT^^>OTf±;^ce<. ^ 
»IE«fl5:iim^<^f^$Pffill2i:^^S(C«gb-C^i5ag^l0^f^®^T*#txtf 

[Olio] $b{-.mMO. l~10iumC0^^7^tr87~99. 5**%^, ^l3i;6S!iS^O. 1~10 
BL. ^^L.fc(^^^mt!c$-frfc)v'-h21(7?^^^^6~9g/cm3fC^J^L. r 

[0111] ^fc. lll3C{^^-rJ;5{-. ;^hi^fflv^Tf^]KUf->-h2iit3c^ 
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-^70%t^^tMa-t. ±^^^6. 2~7. Ogy cm3 tir^^ttmt.V\^\ iy—h2 

[0112] z:<Dm:ffy.^^-^h(Dm^Hi'-f{^x^x. ^^mm4'pi^^m4simm^in^tt 

^<DX\ P^^mm2:^>hiAW^Vt^y<Vi^^M-i-^&Df£^^^m m^it. EPMA. 

[0113] ^fc, ^:;5f^;^-<-x?.i>(^v— h2i(^ji:;z^{i. mm.m<om^ii^hm^^ti!)m-^u 

[0114] ffi;5f^;^^ffi<4-<-^K21it^(^0J^5|?^87~99. 5mS%. aiH5<^;*f^^^*^ 

[0115] i£fz. ^^mm4^m^ir^:ffy:^^^\t. i^V^:^^:^. y-y^Ix^y:^. ^Tj\- 
m^i-i. f55ttV^^*^y:^i:LTft, SiO 40~70M*%s B O 2~30fi»%Al 

2 2 3 

O 0~20fi^%. MgO. CaO. SrO, BaO(D^o^j:T^^:^])±m^mj^^tl^^m. 

2 3 
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[0116] ^fc. •9A/^tt;^7:^tUT«. P O 40~80MS%. Al O 0~30a^%, BOO 

2 5 2 3 2 3 

~30fi*%. ZnO0~301tS%, T/^:^y±^^Jl^{b^0~30fii%, T/L';(7]; 
^M^»0~iofi»%^tpJ;5^.?;^^'^^^^£ffi-r^wi::*5-^tSo 
:ifc. I&^yy^irb-rti, PbO 0~80m4%x SiO 0~40mft%, Bi O 0~30M 

3 2 2 3 

Al O 0~20KJ:%. ZnO0~30M^%. T/w;^7y±tlgikM^<l::^0~3om 

2 3 

[0117] mmmmitmmi^vx. 'mmmm2(om.mmmmT^^:^=^->^\-x. 

^b-C, ^?fPmi^4t:iy— K^e^^^LT. y-KHe^iTr-bT— >ft(^^^S1l4{:: 
0. l~3kV/nim(^ii:^miE^fP^J0b. ?igfls:i0^^11^S-rSo rtfe. 

[0118] mm(ommz. 

(^^i^?^i<t'i>ia^-^tf*itw-?>>'it). -^fc. ^mmmA.i>^m:±^^^t't^m-mM 

}i^v:^m^i}^htj:V) , ;^^||1§i4i:(7>Si^ia5je^OrtlfPffii|S24'<^^tt*t(^^lt^ 

[0119] ^(Dipiii, ^ifi3m^^4<tc^:K»j£{f (D[^^a^S2(D3*«itq3(Diiit^^M 
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[0120] . o^i9. ^umm4:t<Dmmu^B<Dp^^m.m2^m^-r^mmM^(om<Dm^t 

[0121] ^^iz^ p^^mm2mmM'p(Dmitmi!}K ^^mm4izm^<izm\ ^m^i^^ 
(Dm^^miim^^th^fci)b. ^^&jfj:\H^mm2i6xu\^^mm2t^^mm4 

[0122] ^a5«^^4trt^fP«|l2;6S^>5/i5^^4b?r^^^bT^£t{c^-^LTV^5r^^SM* 

T>b. ]^^mm2t^^mm4(Dm^^^i^i^mmimx.f>^^^iyi!^m4him^^ti 

i.x[^umm2t^^m.m4t^mw^m'^^i^x\^ ^^tzub. {^^mm2t^^mm4t 

fj:is,m^^-yi^^4htit^^wm2(ommMt^^mm4(Dmnm^^js:mwi:v 

[0123] ^hi^i. jH^mm2mmwp(Dmi:tm^85mM%&.±t-r^^ti,:ix^. p^^mm 
2'p(Dm<Dm^^m<-r^^ti^x^.^(D^w:m^i:^x^^^mm4t(7:>mm^m 
m^j:h<Di:i-r^^t7:>^x^^o ^f^. p^umm2<DmmM^(o^itm^85mm%^± 
ti-^^tizx'o. mm^j:y<9i^'^j^^&^fs^t'(Dmmm^nmx^^f:nb. ^m^m 
mmmmm^^mm-t^^ti^'^mi^tii^o -lo. p^^mm2(DmmM^(omitm 

m^-r^f:.^. '^m^mmm.)±mM^-^m:it-r:b^tt^x^fj:<m. ^fcj^^m 
m2(Dmw^^^m<Dmm^'&<ti^f:i^.i^uwm4t(Dm'kt^^m 
oTu^5o ^^i^. p^^wm2mmM^<Dm]^^M. }humM2mmM^(om)^m 
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[0124] ^bic, {^umm4(Dmmmmmmm^:^7P^vy^mt:nn^^tT!>^mt.'L\^\ ^ 
[0125] f^^mm4^<D:ffv^i^'^i^MW'^ii^:^^Mm4m^(^^mi^io^mM 

-a-;eiSnrHgi:f£«9. -:?b-T% i^umm4(D:km.mmmu\atmm^i^m^^j^6^t-r 

^mmui^^^^tE't-r.v-h^m^^mm^^mm4\z^mizxmmm^ir^mi^ 

[0126] ^^«®44'<^;«^^^^:5>(-^^l::«&t>b<ti^'fbt^;^-^^^'^tpri;65M 

nm^t\^':^-^^^^i-^^t{:^^'o.'^^nm4kmm.i^t(Dm^^^m^£h<Dtir 

^^t^^-T:^^. ^^mm4^(D:»y:^m.6^iz.m^m^v<it.mi\:.^^^-^^^ 

[0127] ^fc. 3;7,i.^;0.P3;F*3lH5«<?i2i:br|g;/^'^i^!>Att;^(^^-^N-7i^^7A-^^ 

^^tim-^v<. :i(Dj^mm^mj^-t^mi-^. pbzro -PbTio 

3 3 

ii]^^<irUTPb (Yb Nb )O .Pb(Co Nb )0 25.U^Tb(Zn Nb )0 

" -^-^ 1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

T*j^^-5rHg/.eJES1$:itUT{*. PbZrO^-PbTiO^^ifiK^^L. gijj^^)-^ 

UTPbCYb Nb )O.Pb(Co Nb )0 S.t^b(Zn Nb )0 ^10~2 

1/2 1/2 3 1/3 2/3 3 1/3 2/3 3 

0mol%-&^$-&/c^iCD^fflV^?)wir^Sl7^5„ 
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[0129] i^^mm4i-im^±^^tir^m'mmo--99. 5mm%t. mm'^^\^<i-im<t 

[0130] m^. :$:mm<Dmmm&mm^7!)^hfj:^mmmj±mT^^=^=^-^(om^^w^m 
[0131] m^. ^^mm4^&sT<DX^Kvxm^-r^o 

^■r,m.^O. l~10//m(D^*»5^^87~99. 5Sm%<tva^/i^Jt^M0. 1 — 10 

^^iZ., J^O. 1~10 m<^|^5|^{:ix^'f>^i?'-^^JP;t-C_hSffl^^— ;^h^f^M 

[0132] -tb-C, g|M^aUfc:7^'7l/AJi{:i, 5~40/i m(Dli:^TTSffliS;i?7^-^— 

la^J^i^y-^TOJU, ^(Z)Jb(:i5~40 n in<Dm^X±mm^~^h21h 

^7.^v-'^wmir^o^h\zm.^. wmy^^^j^x<o^-^hiy-h2i^mmu ^ 
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i8oo~4000-efc5::<t;osg-^uv \ 

(^1) Y=exp((T+273)/273) [T(DWutt°C] 
[0134] ^(DXoi^. Y^mr^ i0) T-^:9-b/cffi^l800~4000(Ci-?,r^{Cj;i9. ^^m^l 

[0135] ^(D^^lz.:ff^:^j^^^^tsTmmm:ffv^^-:^ht^^9:^^l^^^'^^J:\^^±mm 

mx.\-i. epma. eds^) ■e^ffit?#So 

[0136] 7i?*3,iJi^^M4(^?FM;^S{t. _b^(^:^fe{:iPS^$tb5'b(^-e}i7^i<.iic^aM 

[0137] TeffliS:^7;^-^-;^H^'O^i|5&7|?^80~99. 5iti%, mU(D:»y^^^^Q. 
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[0138] ^^c. Jb^ffl^^-^h{^{4if^^^:^{±^*nTV \ ^tttt, y-KHe^^l^^ 

<thim^^^^'^^:it\z^<o.mmmot<Dm^^m^\^±^'±^:itt^x^:bo 
[0139] ]^T. mmcommimtmmi^vx. mm(Dmm2(Dmmm}£m,T^^^=^—^it 

^UT, ^^mm^izv-vme^mmi^x. v-h'm6^if]-vx—M(Di^^mm4iz 
0. i-^skvyuiincDmmmm^mummmo^'^mm^m-r^o :Ltix\m^i-£ 

^Pb(Zr. TOO (iiATPZTtlll&-r). ^V^^i^^5'^^^x<yr^J^BaTiO ^^^.^t 

3 3 

[0141] ^fc. ■mm<Dmmi--^\z.i6\,^x. B.mm<Dm.^. oW)\Huwm2fi^(D^m\-tb 

0-250 // midsa^UV \ dttt-J;?), ^^MiESTtJ'^rLrc-iS'fimiE^RlADLTJ: 
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^mm2(D^^m\±7--7o%-x:h^:Lt-i^x'o0i^v< . $?3i-$f ^b< \-x\H^mm2 
[0143] ic-c\ fH^mm2(D^mmt\'i. _bxBu/cj;5f-, rtifpmii2(7?»fffitvi*5tts^»f 

. ^-f . ^^mm2^m!^'r^^mB^tvx. m^^i^iH^mm2izmmi^x^^ 
xoi^. m>'^(Dm^j^^2mm^±(om^m\'^^o ^(om. s&oi^it^cx^mmt 
i^x^^^m^^^^thxt^o 

[^^mm2^m^-t^^mn^'¥ . ^(omj^-K^^tfji-oxmntz^rnxn^^t^^^ 
nm^^tL^o r(7>;&-feTii. ff^^mm2%:m^-r^2m&.±(D^m^f^^<DU'^m 
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O 

[0145] ^fc. fH^mm2^m^-r:bmtmt\A^(Dm\^ ^mw^i^'^mmm (Dmrn^^- 
[0146] ^bt-. ^mi&(Dw^Mi'^3xn. m4:i,z.^-rx^i^. ^m>Mm^<oi^^i:i, ^m(^^ 

[0147] ^m(D^^y-y^t\-t^mm^m^jZ-/ufz:h(Dxh'o . y^^y'y^'^<D^mmtit. 

tt^^m^^mmt^^i-^^'M^h^mm^^m-t^^ti^ix^x. mm^rn 
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[0149] mmmmA. 

[0150] BtM?L33{c:tt»4iis§37;i5iejiprHgt-istt^tL, ^(Dmnm^37\^^^<Dm 
pm'^mi^m'i^^th. mnmm37K'^m-^cDM}±xmmm'^^tLX\^^:6. 
oT. ='—¥'/\^y<j^y'35^mMii33^mMct^t^ mmm^37i,cmi^^t\^x^^fc 

[0151] ^fc, --KVW<7^^35(D±«^}4iiL^;5S::>^t<^.?oT*3<9> JDiJN^^^31(:i?f^^ 
$;h.fcv'y>'i5'^'39<tjf iiiprtg7'.?l::°xH>'4l2;7'.eoTV^2)o ^UT. i\SLmm^3Mat 
. _biabfciEmTi?5":xai-^43/55J|X^^tb-CV ^So 

[0152] ^(DXo^im^^mxi'i. mmT^^^=^-'^43-d^m^^mn^ti^xw^-t^t. 
7!)^\i°^y^4i^wvmu mMii33:()mnmm7tmmvxmn<D'^U:i)mi^ti^ 

*5V ^-c^|fB«<Si:i^lfPtt«t<^f^«l^«iS!lT'#. iiS^'l4^:/^*s(c:iRiJb-e#5fc«). 
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MMm 1 

[0153] mmmi-ijii. mi(Dmmmj±mm^^i^T(Dx^iz.m^i^tzo mtn^p^^mmu 

ZrO -PbTiO ). -ejl^^U. P%^mM\±m^3 fjimizxm^^. ESfr^^O^rtlfP 

3 3 

50 u m. i|ii50 /J. mCDm^^^^Vtio . 

[0155] ^{c, m^WJj:^^-^V(o'y—v^mknmw-(o^^'mmmzm:m^. 65o°c 

T3kVymm(^li:»Sm#^15^PHlPP;!JDb-C5}-1S^S^m\ Slt-^-Ti^T^.^aS 

[0156] #f>nfca^Mi±«^^{-i70V(DiiLa?tfl;BE^Pn^rab/c^:^, ^^;^ip]tc:45 ai 
mi±^i50Hz<z>Jlj^^(:i-CR]JDUJiEibf^®^^fTofc„ 
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[0157] ^1 ■ 



N o 


P d 


P t 


A g 


C u 


*.l 


0 


0 


10 0 


0 


2 


0.001 


0 


9 9. 9 9 9 


0 


3 


0.01 


0 


9 9. 99 


0 


4 


0 . 1 


0 


9 9. 9 


0 


5 


0 . 5 


0 


9 9. 5 


0 


6 


1 


0 


9 9 


0 


7 


2 


0 


9 8 


0 


8 


4 


1 


9 5 


0 


9 


5 


0 


9 5 


0 


1 0 


8 


0 


9 2 


0 


1 1 


9 


0 


9 1 


0 


1 2 


9.5 


0 


9 0. 5 


0 


1 3 


1 0 


0 


9 0 


0 


1 4 


1 5 


0 


8 5 


0 


1 5 


0.001 


0 


0 


9 9. 9 9 9 


^16 


2 0 


0 


8 0 


0 


* 1 7 


3 0 


0 


7 0 


0 


* 1 8 


10 0 


0 


0 


0 . 



^i-it:i^3tt5). Pd. pt. Ag, cutm7r:i.tzmn. [^^mM(D^m^^ 

>ti(;i*5tt5Pd, Pt, Ag, CuO-^5^»?r^bTV^5o 
[0158] mi-2 
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N o 


1X10 9 mW)^(D^iiLm(o^itm (%) 


* 1 


^ U — V' 3 V tffi^S 


2 


0 . 7 


3 


0 . 7 


4 


0.4 


5 


0.2 


6 


0 . 2 


7 


0 


8 


0 


9 


0 


1 0 


0 


1 1 


0 . 2 


1 2 


0.2 


1 3 


0.4 


1 4 • 


0.7 


1 5 


0 . 2 


* 1 '6 


0.9 


^17 


0.9 


* 1 8 


0 . 9 



[0159] mi-l, rtgPmil^iSlOO%(^b/c:^(No. .1) (i, ->jUy<—^^^U 

(D-^mm-^m^mm-^m (pa. pt) (d^^m^mi . ibm^m (Ag, cu 

)(D^^M^M2(mM%)tLfz.tt. 0<M1^15. 85^M2< 100. Ml +M2= 1 

(^eMiEm^^<^Wi5^t^^[p]±$-&^tV>5^-C'tt.Mltt, 0. im»%j^±io 

±9. S^TiNo. 5~12)355J;i9$f^LV\ -^fc, ^P5(CiSv^iit^tt^*fe5#'^{i2 
%l^Jb81^;^T(No. 7~10):^5$:^^;l$f^bv^J^^;a5#P,tbfCo Pitt::. 
i±m*^<^it^'l±^f^Ji$^5<bv^5.'^^-e}±. M2}±, 90iJJlJi99. 9J!^T;^W^bv^ 
^m<i:7^e'9. i'9i*iV^ijt^^±^i^^.^<^i-S^tt90. 5J^JL±99. 5i^T;^l^J;»5^^^U^ 
„ ^/c. ^e>^ciiiv^m^4^^«)S#^{:i92J^>(.±98;^JlT;^5^^^:l^^*bv^^m;^)5:^ 
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mmm 2 

.[0160] mMm2ti.x. mMmi-x:iw^i.f:im^(M'?-No. is^i^o ^^ov^T, ^nrnm 

[0161] ^2 



N 0 






* 1 


2 . 4x10^ 


1 . 0 


2 


3 . 0X10^ 


1 . 3 


3 


3 . 1X10^ 


1 . 3 


4 


3 , 4X10^ 


1 . 4 


5 


4 . 0X10^ 


1.7 


6 


5 . 0X10° 


2.1 


7 


5 . 7X10^ 


2 . 4 


8 


5 . 6X10^ 


3 . 6 


9 


1 . b X 1 0 ^ 


4 . 2 


1 0 


1 . 4 5 X 1 0 * 


6.0 


1 1 


1 . 5 8X10^ 


6 . 6 


1 2 


1 . 6 5X10^ 


6 . 9 


1 3 


1 . 7 2X10^ 


7.2 


1 4 


2 . 3x10^ 


9 . 6 


* 1 6 


2 . 8 8X10^ 


12. 0 


* 1 7 


4 . 6X10^ 


19.2 


* 1 8 


2 . 4x10^ 


10. 0 



[0162] mmxy). m'?-m.tn. p^pAe< p< p Pdt-r^^tx. mmmm^'^xh. p^mm 

^^(Dx\ mp^m^mtit:Lmimm^(D}^mT^^=-.:j^-^^mm-r^^ti)^x^fz. 
MM^^i 3 

[0163] mmm3t\^x. mmmi(Dnmm^i^o. is^i^o ^cov^-c, p^^mmmmm 

[0164] ^3 
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( S ' c m " M 




* 1 


6 0 0 0 0 0 

V«» V-/ v» \J V_/ V-/ 


1 . 0 0 


2 


4 7 5 O 0 0 


0 . 7 6 


Q 


4 5 5 0 0 0 

*x o V \J V 


0.76 


4 


4 1 5 0 0 0 


0 . 6 9 


5 

o 


•^ 6 0 0 0 0 

\J KJ \J \J \J KJ 


0 . 6 0 


6 


Q Q 0 0 0 0 

£ir iy \-f VJ W VJ 


0 . 4 8 


7 


O cr O O 0 0 
£f \J \J \J \J \j 


0 4 2 


g 


1 7 0 0 0 0 


0 . 2 8 


q 


1 4 O O O O 

i ** w \J V/ W 


0 2 4 




1 0 O 0 0 0 

X V_/ V/ W vy W 


0 . 17 


1 1 


9 0 0 0 0 


0.15 


1 2 


8 6 0 0 0 


0.14 


1 3 


8 3 5 0 0 


0 . 14 


1 4 


6 2 5 0 0 


0 . 10 


* 1 6 


5 0 0 0 0 


0.0 8 


* 1 7 


3 10 0 0 


0 . 0 5 


* 1 8 


6 10 0 0 


0 . 10 



[0165] |rI«J;I9. I^SPft^^^fl;* a^a Pd< a<a Ast-r^^tX\ mmmWJ^-^Xi^. 

[0166] mMm4t\^x, mMmi(Dm(m^i^o. l5^^<){tov^T, rt^mig{::*5tt5 

[0167] ^4 
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N o 


Plasms {wifctt 5te^ 1 
U m a Jt COST- CO (52^^% 


* 1 


7 0 


2 


8 0 


3 


8 0 


4 


8 5 


5 


9 0 


6 


9 0 


7 


9 5 


8 


9 5 


9 


9 5 


1 0 


9 5 


1 1 


9 0 


1 2 


9 0 


1 3 


8 5 


1 4 


8 0 


* 1 6 


7 0 


* 1 7 


7 0 


* 1 8 


7 0 



[0168] m^iiK). m&i^mm^mmrt^^mu^^ii^i}^h^ii^t^^n.'i-<o^:km^ 
[0169] -mmm^t^x. ^mFi(ommm)s.mM^^wT(ox.o\^-L.x^m\.tLo 
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[0170] ^{c, msAiz-Tj^-t^oi^. ^^-»'ixmmi\^xmmmomm(D^Bmm2(Dm 
[0173] ±.m(Dmm^m\^xwm:^t\;rz.^mm<DmmM^±mT^^=^^~^\z.io\^^x. 

o 

^fc, itWtmtL^X. _hlE(^X/Y(^ffi^X/Y<0. 9. :^fc{iX/Y>l. 1(^3SH 
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[0174] ±^<Dj:^{z.]^xm^h;rzmMmmmri^^zL^—^izMvx. i85V(om.mmm 

[0175] ^5 









iSfi»i:b^ Y 


X/YiiS 


W^U^ (2X10 
^-^^ ^ /\^%) 


1 


9 


9 5 


9 7 


0 . 


9 8 




2 


0 


9 5 


8 6.. 5 


1 . 


1 




2 


1 


8 8 


9 7. 5 


0 . 


9 




* 2 


2 


8 5 


9 7 


0 . 


8 8 




* 2 


3 


9 5 


8 4 


1 . 


1 3 





[0176] ^(Dm^ii^h..iAMMXh^^Pc^^22\-±. y./Y<Dm.t^o. Q^mX^-^fz.fz.mz. 

•r^cox. mmmBm,T'!7'f-z^:^-'^t\.x(om^mi^'&.Tvrz.o 
[0177] ^fc, vmmxh^pm^^23\t.. ^Y<Dm.f)n. i^x.tdvi>\^. ^wmMA 
^(Dm(D-mt^^umm2mnu^(Dm(Dmz.n\.xnnt/^\^'>tii<m . p^^mm 

4h^mmi^'i-0(Dwmi^x^x±\:^^f:t:^t}xm^^u -^<Dmmm'i^mmi)m^ 

[0178] ^H^tClMUT. *^PJ^^*^£^JT-fe5K5iS|■#■^19~21-e^l.X^85^;l*5V^T0 

> [^^mm2t^^mm4mxm(Dms.iiAm:i)>iS:m^n. mmm2t^^mm4(D 
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-<-^^-e?l^J^$tLfcrt^m^2^fflv^Tf^^^i^fcaMMJE«Ti5^^^^-^^c 

iii4 (D«sm*Jt (%) <b[^gpmis2 4" coigfi* (%) -eiiSMT^^"^^ 

[0180] ±fS<^<i:9(-br#bHfc^^MiE«Ti^5^^^-^?'{-*fU-C. 185V(Dii:«fLttJ± 
[0181] *6 • 



## 








fPffiM* ( 5 X 1.0 ^ 


2 4 


8 0 


9 7 


0 . 8 2 




2 5 


8 6. 5 
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